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Abstract
Objectives—To explore acceptability of recruiting social contacts for HIV and STI screening in 
Lilongwe, Malawi.
Methods—In this observational study, three groups of “seed” patients were enrolled: 45 HIV-
infected STI patients, 45 HIV-uninfected STI patients, and 45 community controls, who were also 
tested for HIV as part of the study. Each seed was given five coupons and asked to recruit up to 
five social contacts to the STI clinic. Seeds were told the programme for contacts would include 
HIV testing, STI screening, and general health promotion. Seeds were asked to return after one 
month to report on the contact recruitment process. Seeds received $2 for each successfully 
recruited contact.
Results—Eighty-nine seeds (66%) returned for one-month follow-up with no difference between 
the three seed groups (p=0.9). Returning seeds reported distributing most of their coupons 
(mean=4.1) and discussing each feature of the programme with most contacts—HIV testing 
(90%), STI screening (87%), and health promotion (91%). Seeds reported discussing their own 
HIV status with most contacts (52%), with a lower proportion of HIV-infected seeds discussing 
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their HIV status (22%) than HIV-uninfected seeds (81%) or community seeds (64%) (p<0.001). 
Contact recruitment did not vary with socioeconomic status.
Conclusions—Most seeds distributed all coupons and reported describing all aspects of the 
programme to most contacts. STI patients are able to act as health promoters within their social 
networks and may be a critical link to increasing STI and HIV status awareness among high risk 
groups.
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INTRODUCTION
HIV testing is an essential gateway for life-saving antiretroviral therapy and the first pillar of 
the World Health Organization’s 90-90-90 targets: 90% of HIV infected persons aware of 
their status, 90% of these persons on life-saving treatment, and 90% of these persons virally 
suppressed.[1] In sub-Saharan Africa, the epicentre of the HIV epidemic, most HIV-infected 
persons remain unaware of their HIV status, despite more than a decade of intensified HIV 
testing and counselling (HTC).[2] Although many different clinic and community based 
strategies have been implemented to increase HIV diagnosis,[3–6] many persons have never 
been tested, and others do not test routinely.[7] Many untested persons are members of hard-
to-reach populations at high risk for HIV infection.
One strategy to increase HIV testing of high risk persons is to ask high risk people to recruit 
their social contacts. This strategy feasibly and effectively identifies HIV-infected persons 
previously unaware of their HIV status.[8–10] In a previously published study, we found in a 
sexually transmitted infection (STI) clinic in Lilongwe, Malawi, that patients attending 
routine services (“clinic seeds”) were able to recruit their social contacts, suggesting 
feasibility. Additionally, HIV-infected clinic patients were more likely to have newly 
diagnosed HIV-infected contacts compared to the contacts of community controls 
(“community seeds”), suggesting effectiveness.[9] However, key aspects of this social 
contact recruitment programme remain to be delineated: how many coupons seeds 
distributed, whether they were comfortable distributing coupons, what aspects of the clinical 
services seeds discussed with contacts, and whether those recruiting contacts discussed their 
own HIV status. Additionally, the impact that a small financial incentive might have on 
recruitment is unclear, and has implications for scalability. An in-depth understanding of the 
recruitment process is necessary to facilitate replication and refine social contact 
interventions.
Within a social contact recruitment programme in an urban STI clinic in Lilongwe, Malawi, 
we describe the nature of social contact recruitment, as characterized by study participants. 
Specifically, we describe the proportion of participants willing to recruit social contacts, 
their comfort level with recruitment, the way they describe the programme to contacts, and 
whether or not they discuss their own HIV status. Additionally, we assess the influence of 
recruitment incentives on recruitment, in particular among those of low socio-economic 
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status. These elements elucidate the process of social contact referral for these high risk 
persons in this high-prevalence setting.
METHODS
Study Setting
This study was conducted at the STI unit at Kamuzu Central Hospital in Lilongwe, Malawi 
from November 2010 through February 2012. As part of routine care, patients were assessed 
for STIs using Malawi’s syndromic management algorithm and for HIV using parallel rapid 
tests. Participants were also screened for acute HIV infection (AHI) in an ongoing study.[11]
Study Design and Population
A total of 135 seeds were enrolled with 45 in each of the three groups: (1) newly diagnosed 
HIV-infected STI clinic patients with STI syndromes, (2) HIV-uninfected STI clinic patients 
with STI syndromes, and (3) frequency-matched community controls, as described 
previously. [9] Clinical seeds were randomly selected from the STI clinic roster. Seeds in the 
community control group were recruited from the same catchment area as the clinical seeds 
by using frequency matching based on age, gender, and geographic area. Procedures for 
control selection and recruitment have been described in detail.[9]
Seeds in all groups were eligible for participation if they were 18–45 years old and residing 
in the Lilongwe city catchment area. STI patients were eligible if they had been diagnosed 
with an STI syndrome in the past 2 weeks. HIV was not considered an STI syndrome. 
Patients were not eligible if they had previously received an HIV-positive test result or had 
been referred by a sexual contact, as these persons might recruit different network members. 
All patients recently diagnosed with AHI were eligible to participate as HIV-infected seeds. 
Thus, all HIV-infected clinic seeds, whether they had AHI or established HIV infection, 
were newly diagnosed with HIV.
After recruitment, study procedures in clinic and community seeds were similar. All seeds 
had one initial visit where they were consented by trained study staff and then completed an 
interviewer administered questionnaire. Clinic seeds underwent clinic-guided STI and HIV 
screening tests using established algorithms and community seeds received HTC in the 
community at this initial encounter, and were assessed for STIs using the clinic’s syndromic 
management algorithm at follow up when they came to the clinic. All seeds were given 5 
coupons linked to their study identification number to give their social contacts to come to 
the clinic for a health promotion visit. Seeds were encouraged to recruit social contacts, but 
were permitted to recruit sexual contacts. They were also asked to come to the clinic for 
follow-up one month later and physically traced in their homes by a community team if they 
failed to present. The follow-up visit included questions about the person’s experience with 
study participation. Approximately $5 was given to each participant as travel reimbursement 
for each study visit. Seeds received an additional $2 for each social contact successfully 
referred to clinic before their one-month follow-up visit.
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As with seeds, contacts were eligible if they were 18–45 years old and residing within the 
Lilongwe catchment area. Contacts that were not eligible were offered HTC services and 
released. All contacts reported only once for a study visit. During this visit, they were 
consented and interviewed about their demographic characteristics, sexual behaviour and 
HIV testing history. They were assessed for STIs using syndromic screening and underwent 
HTC. Contacts were also offered blood pressure screening and a general health promotion 
discussion on a topic of their choosing. These additional topics were included so seeds could 
use general health promotion messages, rather than HIV or sexual health messages, when 
recruiting contacts. All contacts received $5 for travel reimbursement. Contacts were not 
asked to recruit their contacts.
Data collection
At the initial visit, all seeds were asked to think of five social contacts to give their coupons 
to. Seeds were asked whether they had ever discussed HIV with these contacts, whether they 
knew the HIV status of these contacts, and whether they considered each contact to be at 
high risk for HIV or other STIs. At the follow-up visit, each seed was asked if they 
distributed coupons to these contacts, who else they gave coupons to, whether they were 
comfortable distributing coupons, and whether they discussed each aspect of the programme 
to contacts: HIV testing and counselling, STI screening, and other health services. They 
were also asked if they discussed their own HIV status with contacts, as we were interested 
if disclosure differed by HIV status, and hypothesized that it would be more difficult for 
HIV-infected seeds to disclose. Seeds were then asked whether each contact accepted the 
coupon and if the contact indicated whether they would attend the clinic. If they did not 
distribute all five coupons, they were also asked about the reasons why.
We also collected information on the seed’s socio-economic status to assess any influence of 
financial incentives on study participation. We hypothesized that the incentives might have 
an undue influence on those seeds with low socio-economic status.
We assessed programme acceptability based on the number of coupons that seeds distributed 
to social contacts and the scope of programme components that they reported discussing. We 
examined the scope of discussions and HIV status disclosures between seeds and their 
contacts as assessed at the seed follow-up visit.
Analytical Methods
The distribution of baseline demographic traits was described using numbers and 
percentages and compared between those with and without follow up using Pearson chi-
squared tests. Among those with follow-up, we compared several indicators of acceptability 
between the three seed groups using Pearson’s chi-squared tests for categorical variables and 
analysis of variance (ANOVA) for continuous variables.
To explore the possibility that study incentives were motivating participation among the 
poorest seeds, we assessed whether socio-economic status (SES) was associated with 
recruiting contacts. Food insecurity, running out of money for basic needs, and employment 
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status were used as indicators of SES. We fit unadjusted generalised linear models with a log 
link and binomial distribution. All analyses were performed in Stata SE 12.1.
Ethical Approval
The study was approved by the National Health Sciences Research Commission in Malawi 
(#701) and the Institutional Review Board at the School of Medicine at the University of 
North Carolina, Chapel Hill (IRB # 09-2380). All seeds and contacts provided written 
informed consent to participate.
RESULTS
Study Population
We enrolled 135 seeds (45 HIV-uninfected clinic seeds, 45 HIV-infected clinic seeds and 45 
community control seeds). Of these seeds, 89 (66%) returned for their follow-up visit; the 
proportion returning was similar among all three seed groups (p=0.9) (Table 1). Seeds were 
55% female, with a mean age of 28 years. Few (24%) had completed secondary school and 
61% were married. Many (30%) were concerned about running out of money for basic 
needs, 72% had run out of food in the last three months, and 67% were unemployed. Seeds 
with and without follow-up had similar distributions of gender (p=0.9), age (p=0.4), 
education (p=0.5), marital status (p=0.1), concern about food security (p=0.9), running out 
of basic needs (p=0.7), and unemployment (p=0.6). However, seeds who returned for follow-
up were more likely to have at least one contact report to the clinic than seeds without 
follow-up (72% versus 26%, p<0.001). They were also more likely to have more contacts 
report to the clinic (2.6 versus 1.6, p <0.001).
At enrollment, seeds reported that they expected to recruit contacts that they knew well, had 
known for a long time, and saw at least weekly. However, seeds reported having had a past 
conversation about HIV with only 55% of these potential contacts and reported knowing the 
HIV status of 28% of these people (Table 2). Among seeds who reported knowing the HIV 
status of contacts, in most cases (88%), it was perceived to be HIV-negative. Seeds described 
that some contacts were at medium or high risk for getting or spreading HIV with 
differences by seed HIV status: 66% by HIV-infected clinic seeds, 49% by HIV-uninfected 
clinic seeds, and 32% by community seeds.
Similarity between Seeds and Contacts
Overall, seeds tended to recruit people like themselves. Contacts typically came from the 
same residential area as the recruiting seed (62%) and had the same gender (62%), marital 
status (68%), and employment status (72%). A substantial proportion of contacts (44%) 
were within five years of the age of the seed. Approximately one third of seeds (32%) were 
in the same education category as their contacts, with 36% in a higher category, and 32% in 
a lower category. Approximately half of the seeds (51%) had the same number of sex 
partners in the past four weeks as their referred contacts, with 28% of contacts reporting 
more sex partners and 21% reporting fewer.
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Two-thirds of seeds returned for their follow-up visit (89/135, 66%). At baseline, these 89 
seeds reported that they intended to distribute a mean of 4.6 coupons. At follow-up, these 
same seeds reported distributing a mean of 4.1 coupons, having 3.9 coupons accepted by 
contacts, having 3.6 contacts indicate that they would attend, and having 2.6 contacts attend 
(Figure 1). At the follow-up visit, all seeds reported distributing at least one coupon.
At the follow-up visit, seeds reported that most coupons were given to friends and peers 
(63%), family members (13%), or sex partners (12%). Most seeds (55%) reported giving a 
coupon to at least one sex partner. In most cases, seeds gave coupons to the persons they had 
expected to give them to at the initial visit. Of those coupons that were distributed, in a few 
cases (n=72, 17%), seeds reported distributing coupons to someone else. In some cases, 
coupons were given to another person who they considered higher risk (n=6), but in most 
cases the reason was not specified.
Seeds reported being comfortable offering coupons. Most seeds reported describing all 
aspects of the programme to most contacts. Seeds told 90% of their contacts that the 
programme involved HIV testing, 87% of their contacts that the programme involved STI 
screening, and 91% of their contacts that the programme involved general health promotion.
Many participants were reluctant to discuss their own HIV status and care-seeking with 
contacts, although this differed substantially by seed group. HIV-infected clinic seeds 
discussed their own HIV status with few contacts (22%) whereas HIV-uninfected clinic 
seeds and community seeds discussed their own HIV status with most contacts (77% and 
57% respectively) (p<0.001). Similarly, HIV-infected clinic seeds discussed being an STI 
patient with 66% of their contacts whereas HIV-uninfected clinic seeds discussed being an 
STI patient with 97% of their contacts (p<0.001). Community seeds were not asked this 
question as they were not active STI patients.
The role of incentives
At follow-up, the 89 returning seeds reported that the $2 study incentives had not driven 
recruitment. 85 (96%) stated that they would have recruited contacts, even if they had not 
received any incentive to do so. Additionally, in the full population, concern about food 
insecurity, running out of money for basic needs, and employment status were not associated 
with recruiting at least one contact. Persons with food insecurity were as likely to recruit a 
contact as those without food insecurity (PR: 1.3, 95% CI: 0.9, 1.9). Persons who had run 
out of money for basic needs in the last month were as likely to recruit a contact as those 
who had not run out (PR: 1.1, 95% CI: 1.0, 1.2). Unemployed persons were as likely to 
recruit a contact as employed persons (PR: 1.3, 95% CI: 0.9, 1.8).
DISCUSSION
Social contact recruitment was acceptable for randomly selected STI clinic patients in 
Lilongwe, Malawi and community controls. Among the seeds who returned for follow-up, 
most seeds reported distributing most social contact coupons and being comfortable 
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distributing these coupons. HIV-infected seeds who had just received an HIV diagnosis were 
able to distribute coupons, with or without sharing their own HIV status.
Most seeds reported describing all aspects of the health promotion programme to their 
contacts: HTC, STI screening, and general health promotion. This finding was surprising, 
and may reflect socially desirable reporting as we had no contact information to verify self-
report. However, seeds were told that they did not need to mention all aspects of the 
programme: if they were uncomfortable discussing STIs and HIV they could frame the 
programme as general health promotion. Describing HIV and STI testing as a component of 
the programme suggests that seeds were able to have open discussions about HIV with a few 
close social contacts, even though many of them did not have these discussions before.
HIV-related discussions have been associated with HTC uptake in other sub-Saharan African 
settings. In Ethiopia, communities that had well-functioning HIV-related community 
conversation groups had higher uptake of HTC than communities that did not.[12] Similarly, 
in Tanzania and Zimbabwe, communities with mobilization activities, including community-
based and volunteer-led discussions about HIV, had substantially higher HTC uptake than 
control communities.[13] In these intervention communities, the nature of the conversations, 
not the number of conversations, was important. Persons in intervention communities were 
more likely to frame their conversations in personal experience and more likely to directly 
discus HTC.[14]
On average, HIV-infected seeds were less successful at recruiting contacts and less likely to 
disclose their HIV status to contacts. These two findings may be related. The failure to 
disclose one’s own HIV status may have made these seeds less persuasive. This 
phenomenon has been observed elsewhere. HIV-infected “agents of change” in Uganda were 
more likely to encourage HTC when their social contacts knew their HIV status.[15, 16] 
Disclosure of HIV status, even among HIV-infected persons, may be an important 
component in effective social contact recruitment. Disclosure counselling for HIV-infected 
patients may enable them to be more effective recruiters. Indeed, this subgroup is the most 
important group to support, as they were responsible for identifying the most previously 
undiagnosed HIV-infected persons.[9]
In general, persons recruited others like themselves with respect to gender, marital status, 
employment status, and geographical area. This finding has important implications; finding 
one person from a specific hard-to reach population could serve as a gateway to others from 
this same population. This phenomenon has been observed with frequency in sub-Saharan 
African high risk populations, such as sex workers, injection drug users, and men who have 
sex with men,[17–23] but this phenomenon is less well-described among STI patients who 
primarily experience risk from heterosexual sexual contact with the general population.[24–
27] This observation is important since heterosexual transmission in the general population 
is the primary source of HIV transmission in sub-Saharan Africa.
Seeds received a small sum for each contact successfully recruited. One concern was that 
those of lower socio-economic status would recruit more contacts as a result of an incentive 
set at this level. We did not observe this phenomenon. Food insecurity, concerns about basic 
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needs, and unemployment status were not associated with social contact recruitment. 
Additionally, nearly all seeds said that they would have recruited contacts even without the 
study incentive. However, we did not vary the incentive amount, and therefore do not know 
how much it motivated the population overall. Understanding the role of the incentive is an 
important future question to inform scalability.
Our analyses were conducted among the two thirds of seeds who came for a follow-up visit. 
Although this response rate is quite high, especially given the random nature of seed 
recruitment, we were not able to assess those who failed to return. The seeds who came for 
follow-up were similar with respect to demographic and socio-economic characteristics, as 
well as the types of contacts they expected to recruit. However, they differed substantially 
with respect to the number of contacts successfully recruited. Seeds who did not recruit any 
contacts may have distributed fewer coupons or had fewer coupons accepted by contacts. 
They may have experienced greater stigma with respect to HIV or STIs, or may have had 
poorer communication skills or lower motivation. However, these were not factors that we 
measured, and thus formal exploration was not possible.
In a setting with endemic HIV, typical STI clinic patients can serve as effective recruiters for 
HTC, STI, and other health promotion services. Contact recruitment can lead to a first 
conversation about HIV between friends, and often as discussion about their own HIV 
statuses. As countries in sub-Saharan Africa work towards the first “90”, helping nearly all 
HIV-infected persons learn their status, social contact recruitment by STI clinic patients 
should be considered as part of the programmatic mix. This strategy is not only feasible and 
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• Most STI patients and community members were willing to distribute 
coupons to their social contacts for a health promotion programme.
• Patients were able to explain that the programme included STI and HIV 
screening, even though they could have simply provided general health 
promotion messages.
• HIV-infected seeds were able to distribute coupons and explain programme 
components, even, in many instances, without sharing their own HIV status.
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Figure 1. Coupon Distribution among Contacts with Follow-up (N=89)
Each seed was given five coupons. At baseline seeds self-reported how many contacts they 
“intended” to distribute coupons to. At follow-up, they self-reported on the number of 
coupons they “distributed,” the number their contacts “accepted,” and the number of 
contacts who “planned to attend.” The number who “attended” is based on those who 
actually came to the clinic. All figures are means.
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Table 1
Comparison of Seeds with Follow up Versus Seeds without Follow up
Seeds with Follow up Seeds with no Follow up
p-value
n (%) n (%)
Arm
 HIV-uninfected clinic seeds 30 (34) 15 (33)
 HIV-infected clinic seeds 29 (33) 16 (35)
 Community seeds 30 (34) 15 (33) 0.9
Age (years)
 18–25 31 (35) 21 (46)
 26–35 45 (51) 21 (46)
 36–45 13 (15) 4 (9) 0.4
Gender
 Male 40 (45) 21 (46)
 Female 49 (55) 25 (54) 0.9
Education level
 None or some primary 36 (40) 17 (37)
 Completed primary or some secondary 30 (34) 20 (43)
 Completed secondary or post-secondary 23 (26) 9 (20) 0.5
Marital Status
 Never married 18 (20) 17 (37)
 Married 58 (65) 25 (54)
 Separated/Divorced/widowed 13 (15) 4 (9) 0.1
Currently living with spouse(if married)
 Yes 55 (95) 21 (84)
 No 3 (5) 4 (16) 0.1
Currently living with stable partner(if Separated/Divorced/widowed)
 Yes 0 (0) 2 (10)
 No 31 (100) 19 (90) 0.1
Worried about having enough food in past 3 months
 Yes 27 (30) 14 (30)
 No 62 (70) 32 (70) 0.9
Ran out of money for basic needs in past 3 months
 Never 24 (27) 14 (30)
 1–2 times 25 (28) 16 (35)
 3–4 time 15 (17) 6 (13)
 5 or more times 25 (28) 10 (22) 0.7
Currently employed
 Yes 28 (32) 17 (37)
 No 59 (66) 29 (63) 0.6
Recruited at least 1 contact
 Yes 64 (72) 12 (26)
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Seeds with Follow up Seeds with no Follow up
p-value
n (%) n (%)
 No 25 (28) 34 (74) <0.001
*
Column totals may not add up to column Ns due to missing data.



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































Sex Transm Infect. Author manuscript; available in PMC 2017 February 03.
